REMARKS 

In view of the above amendments and the following remarks, reconsideration of the 
objections and rejections set forth in the Office Action of February 1, 2006 is respectfully 
requested. 

In order to make necessary editorial corrections, the entire specification and abstract have 
been reviewed and revised. As the revisions are quite extensive, the amendments to the 
specification and abstract have been incorporated into the attached substitute specification and 
abstract. For the Examiner's benefit, a marked-up copy of the specification indicating the 
changes made thereto is also enclosed. No new matter has been added by the revisions. Entry of 
the substitute specification is thus respectfully requested. 

The Examiner objected to the title of the invention as not being sufficiently descriptive. 
In view of this objection, the title has now been amended as indicated above, and it is submitted 
that the new title clearly describes the invention to which the claims are directed. Consequently, 
it is respectfully submitted that the Examiner's objection to the original title has been overcome. 

The Examiner objected to original claim 7 because the preamble of the claim refers to a 
"monitor" unit. In view of this objection, and in order to place the original claims in a preferred 
form, the original claims have now been cancelled and replaced with a set of new claims 21-48. 
In this regard, new dependent claim 28 corresponds to original dependent claim 7, and has been 
drafted so as to be clearly directed to a motor unit rather than a monitor unit. Consequently, it is 
respectfully submitted that the Examiner's objection to the original claims has been overcome. 

The Examiner rejected all of the original claims 1-20 in view of the prior art. In 
particular, the Examiner rejected claims 1-7 as being anticipated by the Baader reference (US 
5,954,258); rejected claims 8-14 and 16-18 as being unpatentable over the Yanagida reference 
(JP 2002-165412) in view of the Baader reference; and rejected claims 15, 19, and 20 as being 
unpatentable over the Yanagida reference in view of the Baader reference, and further in view of 
the Kagaya reference (US Patent Application Publication 2003/0084677). However, as noted 
above, the original claims have been cancelled and replaced with new claims 21-48, including 
new independent claims 21, 44, and 46, and the new claims have been drafted so as to clarify the 



distinctions between the present invention and the prior art. Therefore, for the reasons discussed 
below, it is respectfully submitted that the new claims are clearly patentable over the prior art of 
record. 

A discussion of the arrangement and advantages of the present invention as recited in the 
new claims will now be provided with reference to various portions of the present application. 
However, reference to any particular portion of the present application is not intended to 
otherwise limit the scope of the claims to any specific embodiment(s) described therein. 

As shown in Figure 1, the motor unit of new independent claim 21 comprises a motor 2 
including a speed reduction mechanism 3, a case frame 21 containing the speed reduction 
mechanism 3, and a cover assembly 30 fitted to an upper side of the case frame 21 and 
containing a drive control section 4 having a control circuit for driving the motor 2. As 
illustrated in both Figures 1 and 2, and described on page 8, lines 17-19 and page 10, lines 12-20 
of the original specification, the drive control section includes a first circuit component 
containing section 33 and a second circuit component containing section 34. The first circuit 
component containing section 33 and the second circuit component containing section 34 are 
arranged in a three-dimensional manner so as to be stacked one above the other with respect to an 
upper and lower direction, and so as to be located at an upper side of said speed reduction 
mechanism 3. 

Because the first and second circuit component containing sections are arranged in a 
three-dimensional manner at an upper side of said speed reduction mechanism as recited in new 
independent claim 21 , the planar size of the drive control section can be reduced. Consequently, 
the overall size of the motor unit can be reduced as compared to conventional motor units 
because the space of the motor unit is used more efficiently (see page 10, lines 12-24 of the 
original specification). 

The Baader reference teaches a three-phase motor for driving a godet jacket. The 
Examiner asserted that the Baader reference teaches a cover assembly (housing 17) having a two- 
chamber structure in which first and second circuit component containing sections are arranged 
three-dimensionally in the upper and lower directions, as shown in Figure 2. In other words, it 
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appears that the Examiner is asserting that the housing 17 of the Baader reference is divided into 
first and second circuit component containing sections by a printed circuit card 43. However, the 
Baader reference does not disclose or suggest a first circuit component containing section and a 
second circuit component containing section arranged in a three-dimensional manner so as to be 
located at an upper side of a speed reduction mechanism. 

The Examiner asserted that the Yanagida reference teaches a motor and a case frame 
containing a speed reduction mechanism of the motor. However, as clearly illustrated in Figure 2 
of the Yanagida reference, the drive control section and the speed reduction mechanism are 
arranged in a lateral manner (i.e., arranged side-by-side). Thus, the Yanagida reference also does 
not disclose or suggest a first circuit component containing section and a second circuit 
component containing section arranged in a three-dimensional manner and located at an upper 
side of a speed reduction mechanism. 

The Kagaya reference is directed to an electronic apparatus with at least two electronic 
parts operating at different temperatures, and the Examiner asserted that the Kagaya reference 
teaches a radiation plate with a black alumite treatment. However, the Kagaya reference does not 
disclose or suggest a drive control section including a first circuit component containing section 
and a second circuit component containing section arranged in a three-dimensional manner so as 
to be located at an upper side of a speed reduction mechanism. Therefore, because the Baader 
reference and the Yanagida reference also do not disclose or suggest the drive control section 
arranged as recited in new independent claim 21, one of ordinary skill in the art would not be 
motivated to modify or combine these references so as to obtain the invention recited in new 
independent claim 21. Accordingly, it is respectfully submitted that new independent claim 21 
and the claims that depend therefrom are clearly patentable over the prior art of record. 

New independent claims 44 and 46 are each directed to a motor unit that comprises a 
bottom case having a first circuit component containing section, a second section circuit 
component containing section, and a dividing wall arranged between the first circuit component 
containing section and the second circuit component containing section. The bottom case is 
arranged so that the first circuit component containing section faces a speed reduction 
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mechanism engaged with a worm of a motor shaft to decelerate a rotation of the motor shaft. In a 
manner similar to that described above with respect to new independent claim 21, the 
arrangement of the bottom case serves to reduce the overall area necessary for the motor unit. In 
particular, because the bottom case is arranged so that the first circuit component containing 
section faces the speed reduction mechanism, the planar size of the bottom case can be reduced 
so as to thereby reduce the overall size of the motor unit. 

The Baader reference teaches a housing 17 divided into "circuit component containing 
sections" by a printed circuit card 43. However, the Baader reference does not teach or suggest a 
specific relationship between a first circuit component containing section and a speed reduction 
mechanism. Furthermore, the Yanagida reference teaches a speed reduction mechanism and a 
drive control section, but the drive control section and the speed reduction mechanism are 
arranged in a lateral manner. Therefore, the Yanagida reference also does not teach or suggest a 
bottom case arranged so that a first circuit component containing section faces a speed reduction 
mechanism. 

Finally, the Kagaya reference also does not teach or suggest a relationship between a first 
circuit component containing section and a speed reduction mechanism. Therefore, because the 
Baader reference, the Yanagida reference, and the Kagaya reference do not disclose or suggest 
the structural relationship between the bottom case and the speed reduction mechanism as recited 
in new independent claims 44 and 46, it is respectfully submitted that one of ordinary skill in the 
art would not be motivated to modify or combine the references so as to obtain the invention 
recited in new independent claims 44 and 46. Accordingly, it is respectfully submitted that new 
independent claims 44 and 46, and the claims that dependent therefrom, are clearly patentable 
over the prior of record. 
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In view of the above amendments and remarks, it is submitted that the present application 
is now in condition for allowance. However, if the Examiner should have any comments or 
suggestions to help speed the prosecution of this application, the Examiner is requested to 
contact the Applicant's undersigned representative. 



WDH/ck 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
May 1,2006 



Respectfully submitted, 




Registration No. 44,142 
Attorney for Applicant 
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MOTOR UNIT INCLUDING INTEGRATED MOTOR AND SPEED REDUCTION MECHANISM 
Technical Field 

[0001] The present invention relates to a motor unit integrating a 
motor with a speed reduction mechanism or a control circuit . More— 
and more particularly, the invention relates to a motor unit for 
automobile to be used as a drive source of, e.g., a wiper or slide 
door of an automobile . 

Background Art 

[0002] Conventionally, in a windshield wiper unit for wiping the 
car front glass of a car , a system that activates a wiper arm by a 
link mechanism with a motor used as a drive source has been widely 
employed. As the function of the wiper system becomes more refined, 
a system that electrically controls a motor to thereby control the 
wiper movement has widely appeared appears in recent years in place 
of the above link drive system. In this motor control drive system, 
a configuration in which a control circuit and motor are integrated 
with each other is adopted in terms of product modulation or the 
like. For example, as disclosed in PCT Application Laid-open 
Publication No. 2002-511038, a motor is mounted in an automobile as 
a unit including a speed reduction mechanism. 

[0003] In such a motor unit, however, a control circuit section is 
two-dimensionally arranged in a housing^ and circuit components are 
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two-dimensionally placed on the control circuit section, thereby 
increasing an area occupied by the mounted circuit components. 
Further, in the control circuit section, power system components 
such as a power MOSFET and relay, are all arranged on the printed 
wiring board, so that the width of a copper-foil pattern must be 
widened on the printed wiring board according to the current amount, 
correspondingly increasing the board size. It is desirable that 
the power system components be arranged on the large-sized printed 
wiring board in consideration of the heat radiation properties 
thereof. Even in view of this, the board size tends to be 
increased. Accordingly, the size of the control circuit section is 
likely to be increased for these reasons to thereby increase the 
size of the motor unit. The larger the size of the motor unit, the 
larger the size of the required mounting space for the unit to be 
provided on the automobile side becomes, and this problem does need 
to be solved. 

[0004] An object of the present invention is to reduce the space 
occupied by the control circuit section in the motor unit to reduce 
the size of the entire motor unit. 

Summary of the D isclosur e of Invention 

[0005] A motor unit according to the present invention integrally 
comprises a motor and a drive control section having a control 
circuit for driving the motor . The 7 — the unit is characterized in . 
that the drive control section includes: a first circuit component 
containing section; a second circuit component containing section 
three-dimensionally arranged with respect to the first circuit 
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component containing section; and a connecting line arranged 
between the first and second circuit component containing sections. 
[0006] In the present invention, the drive control section has a 
three-dimensional structure including the first and second circuit 
component containing sections, so that it is possible to arrange 
circuit components in a three-dimensional manner to reduce the 
planar plane size (area) of the drive control section and thereby 
to contain circuit components for motor drive control in the small 
space. Therefore, it is possible to reduce the size of the motor 
unit, as compared to a conventional motor unit_^_ as well as to 
reduce the mounting space on the automobile side. Further, since 
the noise generated from the circuit components of the containing 
sections is absorbed by the connecting line, it is possible to 
obtain a motor having improved accuracy in responsiveness or the 
like. 

[0007] In the motor unit, the first circuit component containing 
section may include a printed wiring board, and the second circuit 
component containing section may include circuit components 
electrically connected to the printed wiring board through the 
connecting line. Further, in the motor unit, the printed wiring 
board and the circuit components arranged in the second circuit 
component containing section may be arranged substantially in 
parallel with each other, with interposing the connecting line_ 
interposed therebetween . With the above configuration, the circuit 
components can be arranged with improved space efficiency. 
[0008] Further, in the motor unit, a configuration may be employed 
in which signal system circuit components are arranged in the first 



circuit component containing section and power system circuit 
components are arranged in the second circuit component containing 
section. With the above configuration, the amount of current 
flowing through the printed wiring board arranged in the first 
circuit component containing section can be reduced. The area of a 
copper-foil pattern can accordingly be reduced to reduce the size 
of the wiring board. In this case, the power system circuit 
components may directly be mounted on the connecting line. 
[0009] In addition, in the motor unit, the second circuit 
component containing section may be arranged on the outer surface 
side of the unit with respect to the first circuit component 
containing section. With the above configuration, the power system 
circuit components can be arranged on the open air side. Therefore, 
the heat generated from the power system circuit components can 
effectively be radiated to the air. In this case, a configuration 
may be allowable in which a heat sink is provided outside the 
second circuit component containing section to further increase 
heat radiation properties. 

[0010] Further, the motor unit may include the motor; a case frame 
which contains a speed reduction mechanism of the motor; and a 
cover assembly which is fitted to the case frame and contains the 
drive control section. 

[0011] In this case, the cover assembly may have a two-chamber 
structure in which the first and second circuit component 
containing sections are arranged three-dimensionally in the upper 
and lower directions or may have a dividing wall that sections the 
first and second circuit component containing sections. Further, 
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the dividing wall may have a connecting hole which communicates the 
first and second circuit component containing sections. 
[0012] Further, the cover assembly may include: a bottom case 
which has the dividing wall, the first circuit component containing 
section being formed at the portion between the dividing wall^ and 
the case frame; and a case cover which is fitted to the bottom case^ 
In this case , the second circuit component containing section being 
formed between the case cover and the dividing wall. 
[0013] In addition, the power system circuit components may be 
fixed to the inner surface of the case cover and the case cover may 
include a plurality of fins on the outer surface side thereof. 
Further, black alumite treatment may be applied to the outer side 
surface of the case cover, which is made of aluminum. 

Brief Description of Drawings 

[0014] FIG. 1 is an explanatory view showing the configuration of 
a motor unit according to an embodiment of the present invention; 
[0015] FIG. 2 is an explanatory view showing the internal 
configuration of a cover assembly; 

[0016] FIG. 3 is a plan view of a bottom case, viewed from above 
in FIG. 2, showing a state in which a heat sink has been removed 
from the bottom case; 

[0017] FIG. 4 is a bottom view of the bottom case, viewed from 
below in FIG. 2; 

[0018] FIG. 5 is a perspective view of the bottom case, showing 

the upper surface side of the bottom case in FIG. 2; and 

[0019] FIG. 6 is a perspective view of the bottom case, showing 
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the lower side surface of the bottom case in FIG. 2. 



Detailed Description of Boot Mode for Carrying Out the Invention 
[0020] An embodiment of the present invention will be described 
below in detail with reference to the accompanying drawings. FIG. 
1 is an explanatory view showing the configuration of a motor unit 
according to an embodiment of the present invention. A motor unit 
1 of FIG. 1 is used as a drive source of a windshield wiper unit 
for an automobile and integrally includes an electric motor 2, a 
speed reduction mechanism section 3, and a drive control section 4. 
A rotation output of the electric motor 2 is decelerated in the 
speed reduction mechanism section 3 and drives a not shown wiper 
mechanis m (not shown) . 

[0021] The electric motor 2 is constituted by a stator 10 and a 
rotor 11. The stator 10 has a yoke 12 having a closed-bottomed 
cylindrical shape, a permanent magnet 13 fixed on the inner 
circumferential surface of the yoke 12, a brush 14, and a brush 
holder 15 which retains the brush 14. Provided on the rotor 11 
side are a motor shaft 16 rotatably supported in the stator 10, an 
armature core 17 fixed to the motor shaft 16, a coil 18 wounded 
around the armature core 17, and a commutator 19 fixed to the motor 
shaft 16 at the lateral side of the armature core 17. 
[0022] A case frame 21 is integrally attached assembled to the 
edge portion of the yoke 12 on the opening side thereof. The brush 
holder 15 is fixed by a screw 22 to the lateral end portion of the 
case frame 21. The brush 14 is se-supported by the brush holder 15 
so as to be movable in the inner and outer diameter directions 



6 



thereof. The brush 14 is biased by a spring 23 toward the 
commutator 19 to be pressed against the commutator 19. The above 
basic structure is the same as that of a conventional motor 
commonly used. 

[0023] The speed reduction mechanism section 3 is provided within 
the case frame 21. The speed reduction mechanism section 3 
decelerates the rotation of the motor shaft 16 in order to output 
the rotation. The speed reduction mechanism section 3 is 
constituted by a gear-reduction mechanism and includes uses a worm 
24, a worm-wheel 25, a first gear 26, and a second gear 27 to 
decelerate the rotation of the motor shaft 16j_ and includes outputo 
it from a drive shaft 28 to output the rotation . The distal end 
portion of the motor shaft 16 projects inside of the case frame 21 
from the yoke 12, where a pair of worms 24a and 25b furnished with 
thread grooves running in the opposite directions to each other are 
formed. The worm 24a is engaged with the worm-wheel 25 rotatably 
supported in the bottom surface portion of the case frame 21. The 
worm 24b is engaged with a not shown another second worm-wheel (not 
shown) formed in pairs with the worm-wheel 25. 

[0024] The first gear 26 having a small diameter is integrally and 
coaxially arranged with the worm-wheel 25. The first gear 26 is 
engaged with the second gear 27 having a large diameter. The 
second gear 27 is fixed to the drive shaft 28 rotatably supported 
in the bottom surface portion of the case frame 21. A small- 
diameter first gear is also integrally formed with the second not 
sown another worm-wheel (not shown) and engaged with the second 
gear 27. The drive shaft 28 projects from the bottom portion of 



7 



the case frame 21 and is linked to a not shown wiper mechanis m (not 
shown) . A seal rubber 29 is ee-attached to the bottom portion of 
the case frame 21 so as to cover the drive shaft 28. The rotation 
of the motor shaft 16 is transmitted, while being decelerated, 
through the worms 24a and 24b, worm-wheel 25, second not shown 
worm-wheel, first gear 26, not shown first gear, and second gear 21 ± 
and reaches the drive shaft 28 to activate the windshield wiper 
unit . 

[0025] A cover assembly 30 containing the drive control section 4 
is provided on the upper side (in FIG. 1) of the case frame 21. 
FIG. 2 is an explanatory view showing the internal configuration of 
the cover assembly 30. The cover assembly 30 is constituted by a 
bottom case 31 made of synthetic resin, and a heat sink (case 
cover) 32 made of aluminum die-casting. FIG. 3 is a plan view of 
the bottom case 31, viewed from above in FIG. 2, showing a state in 
which the heat sink 32 has been removed from the bottom case 31. 
FIG. 4 is a bottom view of the bottom case 31, viewed from below in 
FIG. 2. FIGS. 5 and 6 are perspective views of the bottom case 31. 
FIG. 5 shows the upper surface side of the bottom case 31 in FIG. 2, 
and FIG. 6 shows the lower surface side of the bottom case 31 in 
FIG. 2. 

[0026] The bottom case 31 has a two-chamber structure in which two 
circuit component containing sections 33 (first) and 34 (second) 
are arranged three-dimensionally in the upper and lower directions. 
A dividing wall 35 is formed between the upper and lower circuit 
component containing sections 33 and 34 to separate them from each 
other. A connecting hole 36 which allows communicates the 
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containing sections 33 and 34 (to communicate) is appropriately 
formed in the dividing wall 35. A metal bus bar (connecting line) 

37 is wired through the connecting hole 36 to electrically connect 
the containing sections 33 and 34. As shown in Figures 1 and 2, the 
first circuit component containing section 33 is arranged so as to 
face the speed reduction mechanism section 3, while the second 
circuit component containing section 34 faces the case cover (heat 
sink) 32. 

[0027] A printed wiring board 38 mounting signal system chip 
components, condenser 39, and the like are contained in the lower 
side circuit component containing section 33 (first circuit 
component containing section) . Mounted on the printed wiring board 

38 are a rotation sensor 40 which detects the rotation of the motor 
shaft 16, a position sensor 41 which detects the rotation angle of 
the drive shaft 28 to detect the position of wiper blades, and the 
like. A rotation detection sensor magnet 42 is attached to the 
motor shaft 16 so as to correspond to the rotation sensor 40 and 
thereby a pulse signal is output from the rotation sensor 40 when 
the motor shaft 16 is rotated. Further, a position detection 
sensor magnet 43 is attached to the second gear 27 so as to 
correspond to the position sensor 41 and thereby an absolute 
position (e.g., lower reversal position) of the wiper blades is 
detected by the potion sensor 41. In addition of thio , by counting 
the pulse signal from the rotation sensor 40, it is possible to 
grasp the shift amount of the wiper blades from the absolute 
position thereof. As a result, the current position of the wiper 
blade can accurately be detected. 
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[0028] Contained in the upper side circuit component containing 
section 34 (second circuit component containing section) are power 
system circuit components such as a FET 44, relay 45, diode 46, and 
condenser 47. The bus bar 37 electrically connected to the printed 
wiring board 38 is wired in the second circuit component containing 
section 34. Discrete components such as the FET 44 are directly 
mounted on the bus bas bar 37. A broad metal plate is used for the 
bus bar 37 in accordance with the amount of current flowing in the 
power system circuit components. Respective bus bars 37 are fixed 
by epoxy based resin to be insulated with each other. 
[0029] The heat sink 32 also serving as a cover is fitted to the 
upper surface of the bottom case 31. The FET 44 is fixed by a 
screw 48 to the inner surface of the heat sink 32. The upper 
surface 44a of the FET 44 directly comes into contact with the 
inner surface 32a of the heat sink 32. A plurality of fins 49 are 
formed on the outer surface side of the heat sink 32. The A-heat 
generated in the FET 4 4 is directly transmitted to the heat sink 32, 
passed through the fins 4 9 and the like, and is immediately 
radiated from the outer surface of the heat sink 32. Incidentally, 
black alumite treatment has been applied to the heat sink 32 in 
order to increase heat radiation properties. 
[0030] As described above, the bottom case 31 has a three 
dimensional two-chamber structure in which circuit components are 
arranged in a stacked manner, so that it is possible to reduce the 
planar plane size (area) of the drive control section 4 and thereby 
to contain circuit components for motor drive control in the small 
space. Therefore, it is possible to reduce the size of the motor 
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unit, as compared to a conventional motor unit_^_ as well as to 
reduce the mounting space on the automobile side. Further, in the 
bottom case 31, the printed wiring board 38 and discrete components 
such as the FET 44 are arranged substantially in parallel with each 
other, with interposing the bus bar 37 interposed therebetween , so 
that the circuit components are arranged with improved space 
efficiency in the bottom case 31. 

[0031] Further, when the bus bas bar 37 is wired to allow 

communicate the containing sections 33 and 34 to communicate , the 

power system circuit components are mounted on the bus bar 37, and 

only the signal system circuit components are mounted on the 

printed wiring board 38 . Therefore , the amount of current flowing 

through the wiring board can be reduced. As a result, the area of 

a copper-foil pattern on the wiring board can be reduced, 

correspondingly miniaturizing the wiring board size. Therefore, 

combined with the two-chamber structure, it is possible to further 

reduce the size of the motor unit. Further, since the noise 

generated from the circuit components of the containing sections 33 

and 34 is absorbed by the bus bar 37, it is possible to improve 

responsiveness or the like to increase motor control accuracy. 

[0032] On the other hand, in the drive control section 4, the 

signal system sensor components are arranged in the motor shaft 16 

side circuit component containing section 33 A and the power system 

circuit components are arranged in the circuit component containing 

section 34 positioned on the outer surface side of the bottom case 

31. That is, the power system circuit components are arranged in 

the open air side, so that the heat generated from the power system ? 

f 

A 
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circuit components can effectively be radiated to the air. Further, 
the heat sink 32, which serves also as a cover of the bottom case 
31, is provided on the rear side of the power system circuit 
components, so that heat radiation properties can further be 
increased. 

[0033] As described above, according to the present invention, in 
the motor unit integrating a motor and drive control section, the 
drive control section has a three-dimensional structure including a 
first and second circuit component containing sections, the 
containing sections being connected to each other by a connecting 
line . Therefore , go that it is possible to arrange circuit 
components in a three-dimensional manner to reduce the planar plane 
size (area) of the drive control section and thereby to contain 
circuit components for motor drive control in the small space. 
Therefore, it is possible to reduce the size of the motor unit, as 
compared to a conventional motor unit , and ao well as to reduce the 
mounting space on the automobile side. Further, since the noise 
generated from the circuit components of the containing sections is 
absorbed by the connecting line, it is possible to obtain a motor 
having improved accuracy in responsiveness or the like. 
[0034] Further, according to the motor unit of the present 
invention, a printed wiring board arranged in the first circuit 
component containing section and circuit components arranged in the 
second circuit component containing section are arranged 
substantially in parallel with each other, with interposing the 
connecting line interposed therebetween. Thus , so that the circuit 
components can be arranged with improved space efficiency. As a 
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result, it is possible to reduce the size of the entire motor unit. 
[0035] Further, according to the motor unit of the present 
invention, signal system circuit components are arranged in the 
first circuit component containing section and the power system 
circuit components are arranged in the second circuit component 
containing section, so that the amount of current flowing through 
the printed wiring board arranged in the first circuit component 
containing section can be reduced. Accordingly the area of a 
copper-foil pattern on the wiring board can be reduced according to 
the current amount to reduce the size of the wiring board, thereby 
miniaturizing the motor unit. 

[0036] In addition, according to the motor unit of the present 
invention, the second circuit component containing section is 
arranged in the open air side of the unit with respect to the first 
circuit component containing section, so that the power system 
circuit components can be arranged on the open air side. Therefore, 
the heat generated from the power system circuit components can 
effectively be radiated to the air. Further, a heat sink is 
provided outside the second circuit component containing section, 
so that heat radiation properties can be further fee— increased. 
[0037] It goes without saying that the present invention is not 
limited to the above embodiment, and various changes may be made 
without departing from the scope of the invention. 
[0038] For example, not only the signal system circuit components, 
but also the power system circuit components can appropriately be 
mounted on the printed wiring board 38. Further, in the above 
embodiment, the bottom case 31 has a three-dimensional two-chamber 
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structure. Alternatively, however, the bottom case 31 may have a 
three-dimensional three or more-chamber structure. Further, a 
chamber like mezzanine may be provided in the bottom case 31. 
[0039] Further, in the above embodiment, the motor unit of the 
present invention is used as a drive source of a windshield wiper 
unit. Alternatively, however, the motor unit according to the 
present invention is also applicable to a drive source of a car 
tailgate, slide door, power window, sunroof, and the like. In 
addition, the motor unit of the present invention is applicable not 
only to an automobile, but to various types of electric apparatus 
that uses a motor as a drive source. While the motor unit includes 
the speed reduction mechanism section 3 in the above embodiment, 
the present invention can be applied to the motor unit that does 
not include the speed reduction mechanism section 3. 

Industrial Applicability 

[0040] As described above, the motor unit according to the present 
invention is effectively applied not only to a motor unit for 
automobile used as a drive source of, e.g., a windshield wiper or 
slide door of an automobile , but also to a drive source of various 
electric apparatus, such as and in particular, to a motor unit used 
for the portion the size of which needs to be reduced. 
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ABSTRACT 



A motor unit of which the size is reduced by reducing the 
space of a control circuit section. — In a the motor unit 
integrating a motor and a drive control section— 4, the drive 
control section 4— has a stack structure in which where two circuit 
component containing sections -33-? — 3A— are arranged three- 
dimensionally with a bus bar being arranged between both 
containing sections 33, — 34. A printed wiring board on which 
mounting signal system circuit components, e.g., a rotation sensor 
40— and a position sensor— 4i, are mounted is arranged in the first 
circuit component containing section— 33. Power system circuit 
components, e.g., a FET 44— and a relay-4&, are arranged in the 
second circuit component containing section— 34. The power system 
circuit components are mounted directly on the bus bar -^7— and are 
arranged substantially in parallel with the printed wiring board— 3^, 
with interposing the bus bar— 3 ^ interposed therebetween . The 
circuit component containing section -34— is arranged on the outer 
surface side of the unit with respect to the circuit component 
containing section^ 3-3-and a heat sink -33— is fixed to the outside 
thereof. 
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